Objective: To determine indications for circumcision revision and to identify the specialty of the person who performed unsatisfactory primary circumcision.
INTRODUCTION
Circumcision is a surgical procedure performed for centuries for medical, religious and several other reasons. Circumcision is the most common surgical procedure performed in boys among the Islamic community around the world (1) . It has been reported that 77% of the male population born in the United States has been circumcised (2) . Children undergoing circumcision certainly are at a risk for complications (3) .
Neonatal circumcision in Jordan remains a frequent surgical procedure that is performed by a variety of practitioners, including urologists, family practitioners, obstetricians, general surgeons and Mohels. Although the procedure is performed by multiple specialists, overall results are excellent (4) . Sometimes the parents are unsatisfied with the results of primary circumcision due to redundant foreskin, concealed penis, excessive excision of penile skin or other complications. Many of these children are referred to urologists for circumcision revision.
A 6-year consecutive series of male children who underwent circumcision revision was analyzed to determine the indications for revision, to identify the specialty of the person who performed the unsatisfactory circumcision and to recommend the laymen the best way to decrease the complication rate of circumcision.
MATERIALS AND METHODS
We reviewed the medical records of 52 patients who were referred to the urological department in the period between 1998 and 2004 for revision of circumcision. Indications for revision of circumcision are shown in Table- 1.
The specialty of persons who performed the primary circumcision of these patients was identified. In nine cases additional operations were performed at the time of circumcision revision, including herniotomy for hydrocele (n = 4), herniotomy for inguinal hernia (n = 2) and orchiopexy (n = 3). Other penile conditions requiring surgical repair were noted in 17 cases, including urethrocutaneous fistula, penile sebaceous cyst, preputial-glanular bridges, and meatal stenosis. In 14 cases, the foreskin was redundant, in seven cases the penis was concealed by a circumferential scar of primary circumcision as shown in Figure-1 .
Only in 7 cases primary circumcision was performed by physicians (pediatric surgeons, gynecologists and pediatricians), while the other cases were performed by laymen (86.5%).
Revision was performed under general anesthesia in all patients. All patients remained in the hospital overnight after revision of circumcision. Intravenous prophylactic antibiotics for three doses were administered to all patients; one dose at the time of induction of anesthesia followed by two doses postoperatively.
Conventional sleeve technique was the surgical procedure used for circumcision revision in patients with redundant penile skin or concealed penis, while penoplasty was performed in patients with complete or partial degloving of the penis, using scrotal skin flaps. External meatotomy was performed for patients with external meatal stenosis. Eight patients with hypospadias were circumcised by laymen. All these patients had distal type pf hypospadias and were treated by tubularized incised-plate urethroplasty (TIP). Patients with urethrocutaneous fistula were treated by layered repair of the fistula.
RESULTS
From August 1998 to August 2004, 52 children ranging in age from 6 months to nine years (mean 32 months) underwent circumcision revision. On the basis of surgeon evaluation of the postoperative appearance and the satisfaction of patients' family, all patients had good to excellent results. Penoplasty for complete or partial penile skin degloving which was performed in five cases showed good cosmetic results. All patients with concealed penis and redundant skin (21 cases) who were treated by conventional sleeve technique showed excellent cosmetic results except one patient who developed superficial wound infection, which was treated by antibiotics and dressings. External meatotomy was performed for children with meatal stenosis with good results.
Unfortunately, the overall complication rate for circumcision could not be calculated because most of them were performed by laymen at home. Analyzing the rate and severity of postcircumcision complications in patients who required revision showed that complications in the hand of trained physicians were all less severe as opposed to laymen. Redundant skin (6 cases), partial degloving of the penis (1 case).
Analyzing the technique used for primary circumcision, we found that the physicians used conventional sleeve technique, while laymen used electrocautery to cut the prepuce without adequate dissection of the prepuce from the glans and without using sutures to oppose the cut edges of the prepuce.
Patients with hypospadias treated by TIP showed good results except in two patients who developed urethrocutaneous fistula which were treated successfully through the layered technique. Layered repair technique used for urethrocutaneous fistula following circumcision resulted in complete healing in three patients, while the fourth patient developed a pinpoint fistula and meatal stenosis, which were corrected by a second operation.
COMMENTS
Although circumcision is a frequent and simple operation. It may lead to uncommon complications due to lack of experience and poor technique. When circumcisions are performed by physicians an overall 0.2% of circumcised children have complications, and a complication can be expected in 1 out of 476 circumcisions performed (5). Other series reported a complication rate of 3.1% (6) .
Although neonatal circumcision is common in Jordan as it is performed for religious reasons, mass circumcision is not common in our country. Mass circumcision is more common in Turkey and the Gulf states. Mass circumcision usually carries significantly greater risk and should be prevented (7) . Traditional (medically untrained) circumcisers were responsible for 85% of the complications and almost all the disastrous ones in one series (7) . Cases of complications of the primary circumcision referred to our department for revision of circumcision were most commonly performed by laymen (persons who are medically untrained) (86.5%). When laymen perform circumcision they usually do not inspect the penis carefully prior to circumcision, and they do not practice careful visualization during all aspects of the procedure. They also do not postpone the circumcision when they notice a penile abnormality.
In the literature, only few reported series addressed circumcision revision (4, 8) . Similar to previous reported series, redundant skin was the most common reason for revision in our series. It was reported that there is no improvement in the appearance of the redundant foreskin with age (9) . For this reason, we recommend early revision for redundant foreskin.
Posthitis associated with redundant foreskin was found in 2 cases (14.3%) in our series. In reported series, the rate of this complication ranged from zero to 15.2% (4, 8) . In the face of serious complications following primary circumcision performed by laymen, a period of training and direct supervision of the procedure by physicians should be a mandatory requirement, and then, when considered competent by physician supervisor, laymen may perform circumcision independently.
Meatal stenosis is an under recognized complication of circumcision (10, 11) . Post circumcision meatal stenosis occurs usually as a result of fibrosis and scaring (11) . Van Howe reported that meatal stenosis may be the most common complication following circumcision. He also reported that the ratio of circumcised boys to non-circumcised provided 80% power to demonstrate a 21.4% difference in the incidence of meatal stenosis between circumcised and non-circumcised Tanner I boys 3 years and older (12) .
In our series, nine patients had external meatal stenosis most likely secondary to circumcision.
Seven of our patients had concealed penis. Circumcision was reported to be an iatrogenic cause in etiology of a concealed penis (13, 14) . It usually results from lack of experience and poor technique (13) .
Whilst urinary retention is a well recognized complication of circumcision, there was one report of significant obstructive uropathy and renal impairment due to circumcision (15) . None of our patients had an obstructive uropathy. The cause of the obstructive uropathy is the dressing and the edema of the glans (15) .
Nine of our patients had either buried penis (n = 1) or hypospadias (n = 8) prior to circumcision. The buried penis is a rare congenital anomaly in which a circumcision can result in deformity and functional disorder of the penis (16) . Circumcision should be avoided in an infant with a definite diagnosis of buried penis or hypospadias (17, 18) . Our patients with these anomalies were circumcised by laymen who lack the knowledge of complications of circumcision in these cases.
Urethrocutaneous fistula, ischemic glans penis and amputation of the glans penis are serious complications of circumcision, which had been reported before (10, (19) (20) (21) .
Urethrocutaneous fistula is a well-known complication of circumcision. Considering the high rate of circumcision, the reported incidence of urethrocutaneous fistula is relatively low (22) . The cause of fistula following circumcision is either surgical trauma or deeply placed suture at frenulum in an attempt to control bleeding, which results in a strangulation and necrosis of part of the urethral wall (22) . In our series, four patients had urethra-cutaneous fistula as a complication of circumcision performed by laymen. All these fistulae appeared in early postcircumcision. Urethrocutaneous fistula following circumcision in all patients in this series was distal similar to reported series (23) .
Routine circumcision of infants even those with congenital hypospadias, still take place in some parts of the world. Hypospadias repair in such patients is difficult (24) . Therefore, different operative techniques were reported for treatment of such patients, such as one-stage transverse penile cutaneous island flap (24) , T flap hypospadias repair (25) and TIP urethroplasty (26) . In this series sufficient outcomes were obtained in six of the eight (75%) circumcised patients with hypospadias repaired by TIP urethroplasty which is similar to reported results (26) .
CONCLUSION
Primary circumcision performed by medically untrained laymen carry a high complication rate and a serious complication may occur. A period of training and direct supervision by physicians is required before allowing laymen to perform circumcision independently. Circumcision revision performed by urologists ends up in good to excellent results.
